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(54) FUEL CELL CONDITION DETECTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel ceil condition 
easily detecting device detecting the conditions of fuel cell 
stack with high accuracy, for example, the temperature and 
the like, related to the state of electric power generation or 
the like. 

SOLUTION: A cooling liquid flow path 36, arranged between a 
cooling liquid flow path 20a and a cooling liquid flow path 20b, 
is installed at a limited part of the part, for example, at the 
central part of the width of the cell, where a fuel gas flow 
path and an air flow path are overlapping ( a part enabled to 
generate electric power). The cooling liquid path 36 is 
connected to a cooling liquid circulating circuit 51 in parallel 
with the cooling liquid flow path 20a and the cooling liquid 
flow path 20b, through cooling liquid flow paths 37, 38 and 
cooling liquid circulating circuits 53, 54. A temperature sensor \ 
55, detecting the temperature of the cooling liquid at the 
neighboring area of the cooling liquid flow path 37 of exhaust 
side, is installed to the cooling liquid circulating circuits 53, 
and a temperature sensor 56, detecting the temperature of 

the cooling liquid flowing in the cooling liquid circulating circuits 54, is installed to the cooling liquid 
circulating circuits 54 of supply side. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A cell which put solid polyelectrolyte membrane from both sides with an anode electrode 
and a cathode terminal, and was formed, A reactant gas passage which is established in said cell and 
supplies reactant gas to each aforementioned anode electrode and said cathode terminal, The 1st 
heat-exchange-medium passage which is isolated and provided from said reactant gas passage, and 
circulates a heat exchange medium, A fuel cell provided with the 2nd heat-exchange-medium 
passage which is independently established from said 1st heat-exchange-medium passage in a part of 
field which can generate said cell 7 and circulates a heat exchange medium, A heat-exchange-medium 
circulation means to circulate said heat exchange medium to said 2nd heat-exchange-medium 
passage, A state detection device of a fuel cell provided with a temperature detecting means which is 
provided in said heat-exchange-medium circulation means, and detects temperature of said heat 
exchange medium, and a state detecting means which detects a state of sard fuel cell based on 
temperature of said heat exchange medium detected in said temperature detecting means. 
[Claim 2]A state detection device of the fuel cell according to claim 1 detecting temperature of said 
heat exchange medium which said temperature detecting means is established near the outlet of said 
2nd heat-exchange-medium passage, and is discharged from said 2nd heat-exchange-mediurn 
passage. 



[Translation donej 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the state detection device of the fuel cell which 

detects states, such as a power generation state of a fuel celi. 

[0002] 

[Description of the Prior Art] [Description of the Prior Art]. The stack constituted by the amount of 
solid quantity laminating two or more cells conventionally to the cell in which the mold fuel cell put 
solid polyelectrolyte membrane between from both sides with the anode electrode and the cathode 
terminal, and was formed (in the following, it is fuel cell stack 

Hydrogen is supplied to preparation ****** and an anode electrode as fuel, air is supplied to a 
cathode terminal as an oxidizer, and the hydrogen ion generated by catalytic reaction in the anode 
electrode passes solid polyelectrolyte membrane, and moves even a cathode terminal, Oxygen and 
electrochemical reaction are caused and generated with a cathode terminal. 

[0003]By the way, like the fuel cell system indicated by the former, for example, JP,2000-294263,A, It 
has two or more temperature sensors which detect the temperature inside a fuel cell stack, and the 
fuel cell system which controls the supply operation of reactant gas, etc. based on the output from 
these temperature sensors is known. 
[0004] 

[Problem to be solved by the invention]However, like a fuel cell system with an example of the 
above-mentioned conventional technology, in forming a temperature sensor in the inside of a fuel cell 
stack, the problem that the structure of a fuel cell stack will be complicated arises. And in order to 
detect the state of a fuel cell stack, for example, a power generation state etc., with sufficient 
accuracy, it is necessary to form two or more temperature sensors in the inside of a fuel cell stack, 
and there is a possibility that the structure of a fuel cell stack may be complicated, further. This 
invention was made in light of the above-mentioned circumstances, and an object of this invention is 
to provide the state detection device of the fuel cell which can detect the temperature relevant to 
the state of the fuel cell stack, for example, a power generation state etc., etc. easily and with high 
precision. 
[0005] 

[Means for solving problem]ln order to attain the purpose of solving an aforementioned problem and 
starting, the state detection device of the fuel cell of this invention according to claim 1, The cell 
which put solid polyelectrolyte membrane from both sides with the anode electrode and the cathode 
terminal, and was formed, The reactant gas passage (for example, the fuel gas passages 18a, 18b, and 
42 in the embodiment mentioned later, the air ducts 19a, 19b, and 43) which is established in said ceil 
and supplies reactant gas to each aforementioned anode electrode and said cathode terminal, The 
1st heat~exchange-medium passage (for example, coolant paths 20a and 20b in the embodiment 
mentioned later) which is isolated and provided from said reactant gas passage, and circulates a heat 
exchange medium (for example, cooling fluid in the embodiment mentioned later), It is independently 
provided from said 1st heat-exchange-medium passage in a part of field (for example, center section 
of the cross direction of the cell 15 in the embodiment mentioned later) which can generate said cell, 
A fuel cell (for example, fuel cell stack 1 1 in the embodiment mentioned later) provided with the 2nd 
heat-exchange-medium passage (for example, coolant path 36 in the embodiment mentioned later) 
which circulates a heat exchange medium, A heat-exchange-medium circulation means to circulate 
said heat exchange medium to said 2nd heat-exchange-medium passage (for example) The coolant 
paths 37 and 38 in the embodiment mentioned later, the cooling-fluid-flow circuits 53 and 54, the 
cooling-fluid-flow circuit 51, and the pump 52, The temperature detecting means (for example, 



temperature sensors 55 and 57 in the embodiment mentioned later) which is provided in said heat- 
exchange-medium circulation means, and detects the temperature of said heat exchange medium, It 
is characterized by having a state detecting means (for example, ECU35 in the embodiment 
mentioned later) which detects the state (for example, power generation state in the embodiment 
mentioned later) of said fuel cell based on the temperature of said heat exchange medium detected in 
said temperature detecting means. 

[0006]As opposed to the 1st heat-exchange-medium passage where a heat exchange medium which 
cools, for example at the time of power generation of a fuel cell, etc, circulates according to the fuel 
cell system of the above-mentioned composition, For example, the 2nd heat-exchange-rnedium 
passage which circulates a heat exchange medium when starting a fuel cell of a cold condition, By 
having provided in a part of 1st heat-exchange-medium passage and field which can generate a cell 
independently, and having had a temperature detecting means which detects further temperature of a 
heat exchange medium which circulates the 2nd heat-exchange-medium passage, Based on a 
detection result of this temperature detecting means, temperature in connection with a state inside a 
fuel cell, for example, a power generation state, etc. are easily detectable. And since the 2nd heat- 
exchange-medium passage only circulates a heat exchange medium to a part of field which can 
generate a cell compared with the 1st heat-exchange-medium passage, For example, in starting a 
fuel cell of a cold condition, It can control that calorific capacity of a fuel cell increases circulation of 
a heat exchange medium in the 1st heat-exchange-medium passage by a stop and sampling a heat 
exchange medium from the 1st heat-exchange-medium passage further, and time required when 
raising a fuel cell to a predetermined temperature can be shortened. That is, when detecting 
temperature inside a fuel cell, what is necessary is just to be able to circulate a heat exchange 
medium (that is, cooling medium) of a small flow rate relatively to the 2nd heat-exchange-mediurn 
passage, and what (that is, cooled) a state inside a fuel cell changes can be controlled. An inside of a 
fuel cell can be prevented from being cooled superfluously like [ in a case of equipping the 1st heat - 
exchange-medium passage with a temperature detecting means, for example, circulating relatively by 
this, a heat exchange medium which forms a cooling medium to this 1st heat-exchange-medium 
passage by a large flow rate, and detecting temperature inside a fuel cell ]. 
[0007]The state detection device of the fuel cell of this invention according to claim 2, Said 
temperature detecting means is established near the outlet of said 2nd heat-exchange-medium 
passage (for example, about 37 coolant path by the side of the discharge in the embodiment 
mentioned later), and it is characterized by detecting the temperature of said heat exchange medium 
discharged from said 2nd heat-exchange-medium passage. According to the state detection device 
of the fuel cell of the above-mentioned composition, based on this detection result, the temperature 
in connection with the state inside a fuel cell, for example, a power generation state, etc. can be 
detected with much more sufficient accuracy by detecting the temperature of the heat exchange 
medium discharged from the 2nd heat-exchange— medium passage. 
[0008] 

[Mode for carrying out the invention]lt explains referring to an accompanying drawing for the state 
detection device of the fuel cell concerning one embodiment of this invention hereafter. Drawing 1 is 
a block diagram of the state detection device 10 of the fuel cell concerning one embodiment of this 

- invention, It is the front view which looked at the separator 16 from the side in which the coolant- - 

paths 20a, 20b, and 36 are formed, and drawing 2 is drawing of longitudinal section in a part of fuel 
eel! stack 1 1 , and drawing 3 is the front view which looked at the separator 1 6 from the side in which 
the fuel gas passages 18a and 18b are formed. To drawing 1 , coolant circuits and control constitution 
are written together on account of explanation, and the air ducts 19a and 19b currently formed in the 
separator 17 are written together with the dashed line to dr awing 3 . 

[0009]As shown in drawing 2 , the fuel cell stack 1 1 concerning this embodiment of this, The solid 
polyelectrolyte membrane 12 is pinched with the anode electrode 13 and the cathode terminal 14, 
The plural laminates of the cell 15 which furthermore pinches the outside of the anode electrode 13 
and the cathode terminal 14 with the separators 16 and 17 of a couple are carried out horizontally, 
and it is constituted, and is bound tight with the stud bolt which is not illustrated. The solid 
polyelectrolyte membrane 7 comprises for example, perfluoro sulfonic acid polymer, the anode 
electrode 9 and the cathode terminal 1 1 are constituted by the catalyst which makes Pt a subject, 
and the separators 16 and 17 comprise conductive materials, such as carbon. 
[0010] Between the anode electrode 13 and the separator 16 which adjoins this, the fuel gas 
passages 18a and 18b which circulate hydrogen gas as fuel gas are formed. Between the cathode 
terminal 14 and the separator 17 which adjoins this, the air ducts 19a and 19b which circulate the air 
as oxidant gas are formed. Between the backs of each separators 1 6 and 17, the coolant paths 20a, 



20b, and 36 which circulate the cooling fluid (pure water, ethylene glycol, oil, etc.) for cooling the fuel 
eel! 15 are formed. 

[0011]As shown in drawing 1, the fuel cell stack 11, Both sides are equipped with the four passages 
21, 22, 23, 24, 25, 26, 27, and 28, respectively, it has the three passages 29, 30, 37, 31, 32, and 38 on 
up-and-down both sides, respectively, and these passages 21-32, 37, and 38 are penetrated and 
established in the lamination direction of the cell 15. 

[0012]Below, a fuel gas passage and an air duct are explained. As shown in drawing 3 , in this fuel cell 
stack 1 1, the fuel gas passage and the air duct are divided into up-and-down two trains. They are the 
fuel gas passages 21 and 23 for the 1st and the 3rd passage to supply hydrogen gas from on left- 
hand side, They are the fuel gas passages 26 and 28 for the bottom to the 2nd and the 1st passage 
to discharge hydrogen gas from on right-hand side, The hydrogen gas which circulates the fuel gas 
passage 21 is discharged by the fuel gas passage 26 through the upper fue! gas passage 18a f and, on 
the other hand, the hydrogen gas which circulates the fuel gas passage 23 is discharged by the fuel 
gas passage 28 through the lower fue! gas passage 18b. 

[0013]The upper air duct 19a is formed in the separator 17 at the position corresponding to the 
upper fue! gas passage 18a, and the lower air duct 19b is formed in the position corresponding to the 
lower fuel gas passage 18b. They are the air ducts 25 and 27 for the 1 st and the 3rd passage to 
supply air from on right-hand side, They are the air ducts 22 and 24 for the bottom to the 2nd and 
the 1st passage to discharge air from on left-hand side, The air which circulates the air duct 25 is 
discharged by the air duct 22 through the upper air duct 19a, and, on the other hand, the air which 
circulates the air duct 27 is discharged by the air duct 24 through the lower air duct 1 9b. 
[0014]Next, explanation of the coolant paths 20a, 20b, and 36 divides the coolant path into right and 
left and three central series in this fuel cell stack 1 1. The lower coolant paths 31, 32, and 38 are 
coolant paths to which cooling fluid is supplied, The upper coolant paths 29, 30, and 37 are coolant 
paths for discharging cooling fluid, The cooling fluid supplied to the coolant path 31 is discharged by 
the coolant path 29 through the coolant path 20a, The cooling fluid supplied to the coolant path 32 is 
discharged by the coolant path 30 through the coolant path 20b, and the cooling fluid supplied to the 
coolant path 38 is discharged by the coolant path 37 through the coolant path 36. 
[0015]The coolant path 36 is arranged between the coolant path 20a and the coolant path 20b, falls, 
and is established in a part of portion (it becomes a part which can generate this portion), for 
example, the center section of the cross direction of the cell 15, where the fuel gas passages 18a 
and 18b and the air ducts 19a and 19b overlap, the portion (it becomes a part which can generate 
this portion) with which the fuel gas passages 18a and 18b and the air ducts 19a and 19b overlap in 
these coolant paths 20a, 20b, and 36 — the whole region is covered mostly. 

[0016]The coolant paths 31 and 32 of the supply side are connected to the coolant paths 29 and 30 
by the side of discharge via the cooling-fluid-flow circuit 51, and the cooling-fluid— Row circuit 51 is 
provided with the control valve V1 and V2 which were installed in the upstream and the downstream 
of the pump 52 and the pump 52. The control valve V1 and V2 are the channel switching means for 
controlling the channel of cooling fluid, When the control valve V1 and V2 are opened, circulation of 
the cooling fluid to the coolant paths 29, 30, 31 , and 32 is permitted, As a result, if cooling fluid flows 
into the coolant paths 20a and 20b and the control valve V1 and V2 are closed, circulation of the 

— cooling fluid to the coolant paths 29, 30, 31, and 32 will be prevented, and, as a result, cooling fluid 

will not flow into the coolant paths 20a and 20b. 

[0017]The coolant path 37 by the side of discharge is connected via the cooling-fluid-flow circuit 53 
between the pump 52 and the control valve V1 in the cooling-fluid— flow circuit 51, and the coolant 
path 38 of a supply side, Between the pump 52 and the control valve V2 in the coo I ing-fiu id-flow 
circuit 51, it is connected via the cooSing^fluid-flow circuit 54. Thereby, the coolant path 36 is 
connected to the cooling-fluid-flow circuit 51 in parallel to the coolant paths 20a and 20b via the 
coolant paths 37 and 38 and the cooling-fluid-flow circuits 53 and 54. While cooling fluid can always 
circulate, therefore the pump 52 is driving irrespective of the control valve V1 and the switching 
condition of V2, cooling fluid flows through these cooling-fluid-flow circuits 53 and 54 into the 
coolant paths 36, 37, and 38. 

[0018]The temperature sensor 55 for detecting the temperature of the cooling fluid which flows into 
about 37 coolant path by the side of discharge through the cooling-fluid-flow circuit 53 is formed in 
the cooling-fluid-flow circuit 53, and the output signal of the temperature sensor 55 is inputted into 
ECU35. The temperature sensor 56 for detecting the temperature of the cooling fluid which flows into 
about 38 coofant path of a supply side through the cooling-fluid-flow circuit 54 is formed in the 
cooling-fluid-flow circuit 54 of the supply side, and the output signal of the temperature sensor 56 is 
inputted into ECU35. 



[001 9] Although ECU35 operates with the electric power usually obtained by power generation of the 
fuel cell stack 1 1, it operates with the electric power which the battery which is not illustrated at the 
time of starting of the fuel cell stack 1 1 stores electricity. 

[0020]The state detection device 10 of the fuel cell by this embodiment is provided with the above- 
mentioned composition. Next, operation of the state detection device 10 of this fuel cell is explained. 
First, low-temperature modes of power generation are explained. When the temperature of a fuel cell 
is low, at the time of low-temperature starting which is 0 ** or less, for example. In order to warm up 
the fuel cell stack 1 1 promptly, after it makes it operate by low-temperature modes of power 
generation and the temperature of the fuel cell stack 11 rises by operation by low-temperature 
modes of power generation, it is made to shift to the regular modes of power generation mentioned 
later. Hydrogen gas is poured only to the upper fuel gas passage 18a, and is not poured in the lower 
fuel gas passage 18b, but air is passed only to the upper air duct 19a, and it is made not to pass it to 
the lower air duct 19b in low-temperature modes of power generation, [f it does in this way, only an 
upper part half can be made into a power generation surface in each cell 15, and the bottom half of 
each cell 15 can be made not to contribute to power generation. 

[0021]Whi!e driving the pump 52, the control valve VI and V2 are closed, circulation of the cooling 
fluid of the coolant paths 29, 30, 31, and 32 is prevented, and it is made not to pour cooling fluid to 
the coolant paths 20a and 20b in low-temperature modes of power generation. By this, the cooling 
fluid of the cooling-fluid-flow circuit 51 will circulate through a closed circuit called the pump 52 -> 
cooling-fluid-flow circuit 51 -> cooling-fluid-flow circuit 54 — > coolant path 38 -> coolant path 36 -> 
coolant path 37 -> cooling-fluid-flow circuit 53 — > coolingH I luidH : low circuit 51 — > pump 52, The 
radiator which is formed in the cooling-ffuid-flow circuit 51 and which is not illustrated is not made to 
drive in low-temperature modes of power generation. 

[0022]Thereby, it generates electricity only in the partial area of the power generation surface of the 
fuel cell stack 11, and the fuel cell stack 11 is locally heated by self-generation of heat accompanying 
this power generation. And this heat can carry out heat transfer to the fuel cell stack 1 1 whole, and 
temperature up of the fuel cell stack 11 whole can be carried out promptly. In low—temperature 
modes of power generation, from the coolant paths 29, 30, 31, and 32, the calorific capacity of the 
fuel cell stack 1 1 becomes low, and it can heat still more nearly promptly by draining cooling fluid. 
[0023]In regular modes of power generation, hydrogen gas is poured to both up-and-down two-trains 

f ue | g as passages 18a and 18b, air is passed to both air ducts 19a and 19b, and cooling fluid is 
poured to all the right-and-left central 3 series **** coolant paths 20a, 20b, and 36. That is, 
hydrogen gas is supplied to the fuel gas passages 21 and 23, hydrogen gas is poured to the fuel gas 
passages 18a and 18b, and it discharges to the fuel gas passages 26 and 28. The supercharger which 
is not illustrated is driven, air is supplied to the air ducts 25 and 27, air is passed to the air ducts 19a 
and 19b, and it discharges to the air ducts 22 and 24. While driving the pump 52, the control valve V1 
and V2 are opened, cooling fluid is supplied to the coolant paths 31, 32, and 38, cooling fluid is poured 
upward to the coolant paths 20a, 20b, and 36, and it discharges to the coolant paths 29, 30, and 37. 
Thereby, power generation is performed all over the power generation surface of all the ceils 15, and 
the whole power generation surface surface is cooled with cooling fluid. When the temperature of fuel 
cell stack 1 1 inside exceeds about 0 **, for example, it is made to be performed so that it may 

- mention later-*- but the change to regular- modes of power generation from low-temperature modes of 

power generation. Immediately after this change, the temperature of. the fuel cell stack 11 drives the 
pump 52 by low-power output in the low state relatively. In these regular modes of power generation, 
the radiator which is formed in the cooling—Fluid-flow circuit 51 and which is not illustrated is driven, 
and cooling fluid is cooled. 

[0024]Here, when determining timing which shifts to regular modes of power generation, for example 
from low-temperature modes of power generation, based on a detection result of temperature of 
cooling fluid by the temperature sensor 55 formed in the cooling-fluid— flow circuit 53, temperature of 
fuel cell stack 1 1 inside, i.e., a power generation state, is computed. And when judged with 
temperature of the fuel cell stack 11 having exceeded prescribed temperature (for example, about 0- 
+10 **X it shifts to regular modes of power generation. 

[0025]As mentioned above, according to the state detection device 10 of a fuel cell by this 
embodiment For example, the coolant paths 20a and 20b where cooling fluid which cools to regular 
modes of power generation of the fuel cell stack 11 circulates are received, By having established the 
coolant path 36 in a part of these coolant path 20a and 20b and field which can generate the cell 15 
independently, and having had the temperature sensor 55 which detects further temperature of 
cooling fluid which circulates this coolant path 36, Based on a detection result of this temperature 
sensor 55, temperature in connection with a state of fuel cell stack 1 1 inside, for example, a power 



generation state, etc, are easily detectable. Based on this detection result, temperature in connection 
with a state of fuel cell stack 1 1 inside, for example, a power generation state, etc. can be detected 
with much more sufficient accuracy by detecting temperature of cooling fluid especially discharged 
from the coolant path 36. Thereby, when shifting to regular modes of power generation, for example 
from low-temperature modes of power generation, timing which starts cooling of the fuel cell stack 
1 1 can be set up appropriately, and the fuel cell stack 1 1 can be prevented from being in a 
excessively heating state. 

[0026]And since the coolant path 36 only circulates cooling fluid to a part of field which can generate 
the cell 15 compared with the coolant paths 20a and 20b, even if it is low-temperature modes of 
power generation, for example, An internal temperature can be detected without cooling the fuel cell 
stack 1 1 superfluously. Circulation of the cooling fluid in the coolant paths 20a and 20b to a stop and 
a pan. The time required when controlling that the calorific capacity of the fuel cell stack 1 1 
increases and raising the fuel cell stack 11 to a predetermined temperature by sampling cooling fluid 
from the coolant paths 20a and 20b can be shortened. 

[0027]ln the state detection device 10 of the fuel cell of this embodiment mentioned above, although 
the coolant path 36 has been arranged in the center section of the cross direction of the cell 15, The 
installed positions of the coolant path 36 may be other positions, and it is possible to arrange in a 
proper position based on the channel form etc, of reactant gas (hydrogen gas which is fuei in this 
embodiment, and air which is oxidizers). 

[0028] In the state detection device 10 of the fuel cell of this embodiment mentioned above, although 
he is trying to pass hydrogen gas and air only to the upper fuel gas passage 1 8a and the upper air 
duct 19a at the time of low-temperature modes of power generation, Hydrogen gas is poured to the 
fuel gas passages 18a and 1 8b of both upper and lower sides at the time of low-temperature modes 
of power generation, and you may make it pass air to the air ducts 19a and 19b of both upper and 
lower sides. 

[0029]In the state detection device 10 of the fuel cell of this embodiment mentioned above, although 
the fuel gas passages 18a and 18b and the air ducts 19a and 19b are made into the linear passage 
which extends horizontally, respectively, these fuel gas passages and an air duct are not restricted to 
a linear passage. For example, as shown in drawing 4 , this invention is materialized also considering a 
fuel gas passage and an air duct as meandering passages. If drawing 4 is explained briefly, drawing 4 
is the front view seen from the side by which the separator 16 concerning the modification of this 
embodiment is formed in the fuel gas passage, and corresponds to drawing 3 . In this fuel cell stack 
1 1, the fuel gas passage 41 for supplying hydrogen gas is formed above left-hand side, The fuel gas 
passage 42 for discharging hydrogen gas is established in a right-hand side lower part, the air duct 43 
for supplying air is formed above right-hand side, and the air duct 44 for discharging air is formed in 
the left-hand side lower part. And the fuel gas passage 45 which connects the fuel gas passage 41 
and the fuel gas passage 42 to the separator 16 winds in the shape of a reverse S character, and is 
provided, It sees from the separator 16 side, and the air duct 46 which connects the air duct 43 and 
the air duct 44 to the separator 1 7 winds in the shape of an S character, and is provided. 
[0030]In this fuel cell stack 1 1, hydrogen gas goes into the fuel gas passage 45 from the fuel gas 
passage 41 above left-hand side, it descends, flowing meanderingly along the fuel gas passage 45, and 

- — is discharged by the fuel gas passage 42 of a right-hand side lower part. Air goes into the air duct 46 

from the air duct 43 above right-hand side, it descends, flowing meanderingly along with the air duct 
46, and is discharged by the air duct 44 of a left-hand side lower part. The hydrogen gas which flows 
through three horizontal levels in the fuel gas passage 45, and the air which flows through three 
horizontal levels in the air duct 46 flow so that it may counter mutually. 

[0031]In the state detection device 10 of the fuel ceil of this embodiment mentioned above, although 
the coolant path 36 was connected to the cooling-fluid-flow circuit 51 in parallel to the coolant paths 
20a and 20b via the coolant paths 37 and 38 and the cooling-fluid-flow circuits 53 and 54, It may be 
connected to other cooling-fluid-flow circuits which became independent in the cooling-fluid-flow 
circuit 51 where it was not limited to this, for example, the coolant paths 20a and 20b were 
connected. Namely, the coolant path 36 and the coolant paths 20a and 20b may be connected to a 
mutually different closed circulation circuit, and the temperature sensors 55 and 56 should just be 
formed in the closed circulation circuit where the coolant paths 36, 37, and 38 were connected in this 
case. 

[0032]ln the state detection device 10 of the fuel cell of this embodiment mentioned above although 
it generated electricity in low-temperature modes of power generation only in the partial area of the 
power generation surface of the fuel cell stack 1 1 and the fuel cell stack 1 1 is locally heated by self- 
generation of heat accompanying this power generation, It may have electric heaters, such as a sheet 



shaped which heats from the outside the upper fuel gas passage 18a and the upper air duct 19a 
which it is not limited to this, for example, are shown in drawing 3, the upper part of the winding fuel 
gas passage 45 shown in drawing 4 , and the air duct 46, etc. 
[0033] 

[Effect of the Invention]as explained above, according to the state detection device of the fuel cell of 
this invention according to claim 1, the temperature in connection with the state inside a fuel cell, for 
example, a power generation state, etc. can be boiled easily and with high precision, and can be 
detected. According to the state detection device of the fuel cell of this invention according to claim 
2, the temperature in connection with the state inside a fuel cell, for example, a power generation 
state, etc. can be detected with much more sufficient accuracy by detecting the temperature of the 
heat exchange medium which circulates the inside of a fuel cell and is discharged from the 2nd heat- 
exchange-medium passage. 



[Translation done.] 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of the state detection device of the fuel cell concerning one 
embodiment of this invention, and is the front view which looked at the separator from the side in 
which the coolant path is formed. 

[Drawing 2] It is drawing of longitudinal section in a part of fuel cell stack shown in drawing 1 . 
[Drawing 3]l t is the front view which looked at the separator shown in drawing 1 f rom the side in 
which the fuel gas passage is formed. 

[Drawing 4] It is the front view which looked at the separator concerning the modification of this 

embodiment from the side in which the fuel gas passage is formed. 

[Explanations of tetters or numerals] 

10 A state detection device of a fuel cell 

18a, 18b, 42 fuel gas passages (reactant gas passage) 

19a, 19b, and 43 Air duct (reactant gas passage) 

20a and 20b Coolant path (the 1st heat-exchange-medium passage) 

35 ECU (state detecting means) 

36 Coolant path (the 2nd heat^exchange-mediurn passage) 

37 and 38 Coolant path (heat-exchange-medium circulation means) 

51, 53, and 54 Cooling-fluid-flow circuit (heat-exchange-medium circulation means) 

52 Pump (heat-exchange-medium circulation means) 

55, 57 temperature sensors (temperature detecting means) 



[Translation done.] 
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